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v icittnin« criteria  it 
ild bo ovar'opped for «11 

Uaing tie Corps of Engineers' eci 
has boon uetaroined that tho do« would bo overtopped 
storma exc%eaing approximately 28 pa: cant of tho frobable 
v*«i»um F.rea (PMF)   The spillway la. therefore, adjudged 
*• "seriously inadecjuate" and the aao la aaaeaaod aa unaafe, 
non-emergency 

l"h« ciaasification of "unsafe" applied to a do« because 
°f * "»oriously inadequate spillway" is not meant to connote 
the seme degree of emergency as w  Id bo associstod with an 
unsafo" classification applied for a structural deficiency 
It does mean, however, that, based on an initial screening 
and preliminary computations, there appeara to bo a serious 
deficiency m spillway capacity, so thst if a severe storm 
«era to occur, overtopping and failure of the dorn would take 
place, significantly increaaing the hazard to loss of life 
msvnstn 

of 

I* is tamoefore recommended that, within 3 months of 
notification of tho owner  detailed hydrologic and hydraulic 
•nvaatigations of tho structure should bo undertaken to more 
Accurately determine the site-specific chsracteristics of 

wstershed and their effects upon the overtopping potential 
the dam  The reaulta of theae investigstions and analyses 

"HI determine the sppropristo remedial measures wnich toll) 
required.  in tho interim, s detailed emergency action 

•lan must be developed end implemented during periods of 
"^iTi**1* n«*vy precipitation   Also, around-the-clock sur- 

•f-lJnce must bo provided during these periods. 

Current inspection and maintenance procedures by tho 
owner sre inadequate   Monitoring of the reaervoir levels 
ssould be expanded to include readings during peak flow 
periods 
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This i«port is prepared undti guidance contained in the 
Recommended Guidelines for Safety Inapaction of Dams  for 
Phaaa I InvaatiRation«  Copies of thaaa guidelines «ay DO 
obtained fro« the Office of Chief of Engineers  Wsshington. 
DC  20314   The purpose of a Phaae I Investigation la to 
identify expeditiously those dams which may pose hazards to 
human life or property   The aaaessaent of the general 
condition of the da« is wattd upon available data and visual 
inspections  Detailed investigation and ana. yes involving 
topographic napping, subsui f see invest igst ions  testing. *r-Z 
detai.ed co«putational evaluations are beyond the acope ot   a 
Phaae I Investigation, however, the inveetigation is intended 
to identify sny need for such studies 

In reviewing this report, it should be resiized that the 
reported condition of the da« is baaed on obaervationa of field 
conditions at the ti«e of inspection eiong with data available 
to the inspection tea«   In caaes where the reaervoir waa 
lowered or drained prior to inapec'.ion. such action, while 
i«proving the stability and aafety of the das  removes the 
normal load on the structure snd say obscure certain conditions 
which eight otherwise be detectable if inepected under the 
normal operating environment of the structure 

It is important to note that the condition of a da« 
depends on numerous snd constantly changing interne, and 
external conditions  snd is evolutionery in nsture  It would 
be incorrect to assume thst the preeent condition ot tne dem 
will continue to repreaent the condition of the dam at some 
point in the future  Only through frequent inspections csn 
-tnesfe conditions be detected and only through continued care 
and «eintenance can cheae conditions be prevented or 
corrected 

Phaae I inspections sre not intended to provide detai.ed 
hydro1ogic and hydraulic analyeee   In eccordanca with the 
established Guidelines the Spillway Teet flood is beeed on the 
eetimated "Probable Mavsimum Flood" for the region (greetest 
reasonably possible storm runoff)  or fractiona thereof 
Sec a use cf the magnitude and rarity of auch a storm event  s 
finding thst s spillwey will not pass the teet flood should not 
be interpreted ss necessarily posing s highly inadequate 
condition  The test flood provides s «ess'tre of relstive 
spillway capacity and serves ss sn side in determining the need 
for more detailed hydrologic  and  hydraulic  studiee. 
considering the size of the da«  its genersl condition end *.ne 
downetree« damage potential 
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1 
PHASE I INSPECTION REPORT 

NATIONAL DAN SAFETY PROGRAM 

Nsae of D«« Willow Brook Daa (ID  No  NY 35) 

Stata Nvw York 

County. Orange 

Straaa Tributary of Moodna Creek 

Datea of Inspection. 5 March .981  9 March 1981 

Examination of availabla docuaenta and * iflautl inspec- 
tion of tha da« and appurtanant atructuraa did not rava« 
any conditiona which conatituta an leaadiat« r.atard to hua«. 

• or property 

Uaing tha Corpa of Engineera' acreemng criteria  it 
has oaar. data rained that tha da« would D« overtopped for all 
•torat axcaeding approxiaataly 28 percent of the Probable 
Maxiaua Flood (PMF)        The spillway is  therefora  adjudged 
aa "seriously insdequata" and the daa la aaaeaaed aa unaafa 
non-eaergancy 

The claaaification of "unaafa" applied to a daa becsusa 
of a "aerioualy inadäquata apillway" is not aeant to connota 
tha saae degrea of eaergency aa would be aaaociated with *t 
"unaafa" claaaification spplied for a structural deficiency 
It doea eean  however, that  based on sn initial acreemng 
and praliainary coaputstions  thera sppesrs to be s sei l 
deficiency in spillwsy capacity, ao that if a aevere atora 
wtrf tc occur, overtopping and failura of tha daa would taka 
placa  signiflesntly incressing tha hazard to loaa of lifa 
downstrasa 

It la therafora recoaaended that, within 3 aontha of 
notification of the owner  detailed hydrologic and hydraulic 
mveatigationa of the atructura should be undertaken to aora 
accurataly deteraine t-he site-specific chsrscten sties of 
the wstarahed and than affecta upon tha overtopping potential 
of "he daa   Tha raaulta of these investigationa snd snslyses 

. detaraine tha appropriata reaedial aeaaurea which will 
be required   In tha intarie  a detailed eaergency action 
Pi.an euat be devaloped and lapleaented during perioda of 
unususlly hesvy precipitation  Alao. around-the-clock aur- 
veillsncs sun be provided during these periods 



Current inap«ct;or. and Maintenance procedures by the 
owntr ar« :n*d«qui*e   Honitoimg. of the rtaarvon levels 
should De expander    include readmit during peak flow 
periods 

Th« following remedial Maiurti «ust b« coapi«t«d 
within on« y«a 

1.   Th« low tr«i of th« da* crttt on th« l«ft side of 
th« sp...-ay should b« fiii«d tc ths average 
elevation of th« top of d«si  590 0 ft  M S L 

2    Th« d«t«rioration lr. th« sp;..*sy wingwalls should 
D« repaired and rock riprap should b« pl«c«d at 
th« junction of th« wingwalls and da« to pr«v«nt 
undercutting. 

3.   nil debris shou.d b« r«stov«d from th« spill- 
discharge channel 

4 Th« riprap on th« upstream fac« should b« r«dr«ss«d 
and extended tc th« cr«st of th« das» 

5 Th« crttt of th« da« should D« regraded and .evened 
to elevation 590 0 M S L  with a width of at l«ast 
5 f««r 

6.   All brush ana trtti should b« cut off «t uiound 
i«v«l ovtr th« «ntir« data  and th« embankment 
should b« «owed regular.    Th« root systems 
should b« removed for tr««s with a trunk diasMtat 
greets: than 3 inch««  and th« r«suitant csvitias 
should b« beckfilied  compacted  and s««d«d 

Th« uprooted trtta should b« rtsovtd  and th« 
dtprtiiioni .«ft should b« backfilled  compacted 
and a««d«d 

8 Th« cracka in th« spiiiwsy discharge channe. walls 
should o« r«pair«d  and joints r«pomt«d as 
n«c«ssa: 

9 Th« sussing concr«t«  apt for th« masonry wal.t st 
th« spiiiwsy w«ir should b« replaced 

10 Th« cracks in th« concrttt top of th« sprmghouse 
should be reps:red 

11 A stsff 9*9« should Oe instslled tc monitor reservoir 
.eve.s abov« normal pool 
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DCtCRIPTION  Of   PROJE 

•        ^«*cri»t4oD of Da« and ADourtemance» 

okmg 

Brook Da* . & er. «a 
cor« wa      * 1«« it ng and IB 5 .•«•* 

gh. Matured fro« tne .  • p» 
a- tne downatreer toe tc the «.iniau«        :aa 
Th« cr«at ha dai»     -» fro« 3 fe- 
4 5 fee*   A cone re*, a m\ ;ouae it      ad on 
th« right aid« of tha upatreaa ea^a: 
«ant  and a concrete gate houae :a aituat«d * 

tar of the ««banka«:    There 
drainage ayete« for      <*• 

A concrete • .  «*ed on tha .eft  a:de 
of the das Lvay       '-a of 
broad-created we:: *na .e 
facao i    stone a 
.engtn of 25 fee* and : 

«a» face of about 45 dagreea  and a 
•*.T face   i»atar paaemg l      .a 

wa.r caecadaa dowr  -       «t* atepa  a« 

• 

d 



foot wide by 2 foot high, to • povod aaaonry apron 
with Moonry training w*..i   Water than paaaoa PPM 
a rock rubbla faila and through a diacharge channoi 
coneisting of aaaonry pavod bottoai and aides   Tho 
meeonry walla of tha epillway and discharge  nenne 
aro cappod with cone rota   Tha diacharge manna. 
empties into a corrugated it««.     art  S 5 foot 
wide by 3 0 fj«t high, under tho road downstrea» 
of tho da« 

Tho out.at worka consist of a 24-mch caat iron 
pip« placed through Mat  «nt«r of tho dam  A 
concr«t« gata houa« is iocatad on th« apstrea« 
aid«, center of the da«, containing the control 
for the gate on the outlet pipe   The jut.et pipe 
ex.-.a into a channel consisting of «aaonry paved 
Dotto« and sides   The aaaonry walla are capped 
with concrete   The outlet works channel ;oim the 
spillway discharge channel and empties into th« 
saae corrugated «tool culvert 

Location - I    - Brook Da« la located in the To«« 
of     -.ng Grove. Orange County  New York  on an 
unnamed tributary of Noodna Creek   The coordmatea 
of the da« are N 41" 20 9  and w ^4* 11 8'   The 
da« and reaervair are located en the U S C S  T.l 
minute topographi: quadrangle Monroe  New York   A 
Location Plan la included in Append:t I 

Sue Claaaification - The height of the da« is 
18 S feet, and tho reaervoir voloa« at the top of 
the da« is 1061 acre-feet   Therefore  the da« la 
in the "intermediate" aize category aa defined by 
the Bacoaeaonded Guidelines for Safety Inspection 

Da«. 

Hazard Claaaification - Three noses are located 
about 1 «lie downatrea« of the da«   A fourth ho«e 
and an apartment complex «re located 1 4 and . 
-«..as  respectively  downstream of the dam   There 
ia danger of l~>ee of huaar. . i f e fro« .arge flowa 
downatrea« of the daa  Therefore  Willow Brook 
De« is considered to be in the "high" hazard 
category aa defined by the Rec emsnded Guide*inaa 
for Safety Inopoction of Ojfjf. 

Ownership - The daa and reeervoir are owned by 
Drang« and Rockland Utilities Inc   71 Do 1 son 
Avenue  Niddletown. New York  10940   The contact 
person la Mr  George Begbie (Telephone 914-343-5324) 

i 



Purpoaa of tha DM - Tha da« was originally built 
to lapound watar fcr cooling ittu condanaara of 
tha Orangs and Rockiand Elactric Co   Tha daa and 
raaarvoir «r« praaantiy uaad for rtcr*«t:on*. 
purpoaas 

Daaign and Conatruction History - WI_AQW Brook Dai 
was dasignad by Knight  Bush and Thoapaon Civil 
Erginaara and Surveyor» of Nonroa. Maw York in 
Novtabtr  1923   Oranga and Bockland Elactric Co 
construe tad tha daa in tha fall of 192S and spring 
auaaar  and fall of 1926   Tha daugn anginaars 
•uparvisad construction of tha daa 

Monaal Qparating Procaduras - Thars sra no foi 
wnttan oparational procaduras for Willow Brook 
"^•a   Tha raaarvoir :a noraally aaintamsd at tha 
craat alavation of tha spillway wair 

1 3  PKBTiaPfT DATA 

s   Dramaga Araa (squara ailas) - 1.34 

b   Pi schar— at Da» (c f a ) - 

Spillway  at  Top  of   Daa   (Ni.naua) 425   0 
Raaarvoir  Drain   at   Moraai   Pool S3   0 

flavationa   (Faat X S  L. )'   - 

Top  of  Daa   (Avarsga) 590 0 
Top  of  Daa   (Niniaua) 588 2 
Sp:ilway Craat 585 0 
Raaarvoir   Drain   (24a   C I   P   ) 

Inlat   Invart 570 0 
Out1st   Invart 569 66 

Raaarvoir  Surfaca   (Acras)   - 

Top  of  Daa   (Miniau») 76  0 
Spi.iway  Craat 63   4 

Raaarvoir  Storaaa  Capacity   iAcra-faatj   - 

Top   of   Daa   (Miniaua) 1081   0 
Spillway Craat 641   0 

'All   alavationa   ars   rafarancad  to   tha   apil.way   crast 
alavstion   565   0   fast   Msan   Saa   wSWai   (M   S   L   )     ss   ahown  on 
tha  original   daaign  pi ana 
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Typ«       larthfill   «abankMnt   with  concr«to 
cora  wall 

Length   (Feet) S40  0 
Slopea (Vertical  Horizontal) 
Upatraaa - 12 2 
Downitrtw - 1:2 1 

Craat width (Faat) 
Naxiaua - 4 | 
Niniaua - 3 0 

g   Spi1lway - 

Typ«   Uncontrcllad  broad-crastod concrata 
Mir 

Length of Craat Parpendicular to 
Direction of now (feet) 25 0 

width of Craat Parallal to Direction of 
Flow (feet) 3 0 

h Roeervoir Drain - 

Typ«:  24-inch Caat Iron Pip« 
Control   Control for the aata on th« outlet pip« 

la located in the gata houae at the 
opatraaa side  center of the daa 

l    Appurtenant Structurea - A concrata apnnghouae 
la located on the right upatraaa side of the 



SECTION 2   ENGINEERING DATA 

2 1  GEOLOGY 

Willow Brook Dea la located in a narrow portion of the 
Appalachian Up anda physiographic province in aoutneaetern 
Now York   Tha Zoologie Nap of Now York (Reference 2. 

lix D)   (ioacriboa bodrock in tho isasediste uti of 
as undiffarsntistod eodiaentary dapoaita of 

Lower Devonian and Silurian aandstonsa  ahalae  iiae- 
atonoa and dolostonos   Th«s« bodrock units ar« overlain 
by glacial till deposits of vanabla depth 

Although rsfsroncos do not show any faulting at tho daa 
sits  bodrock in tho surrounding sros hss boon extensive., 
disrupted by faulting, normal faults ars located fro« 1 
to 3 alles to the south and northweet of tho site 
respectively, whoreaa a largo northeast-southwest 
trending thrust fault is locsted about 2 alles to the 
eaat 

2 2  SUESUKfACE INVESTIGATION 

The profile of the daa shown on tho original plane 
(Appendix Ei   provides a qmnmrml   description of foundation 
conditions st tho site, based on boring date   This 
profile shows that the aite was overlain by deposits of 
clay  hardpan  and bouldora. varying in thickness up to 
about SO feet   A rock outcrop was reported en the left 
abutment  near the spi 1 Iwsy   Bodrock is described on 
the profile ss gneiss  shale and limestone   As shown 
on tho field sketch in Appendix C. tho outcrop shown on 
the original plena wee also noted during the inspection 

A Maortndua provided by the owner indicetes that there 
are two limestone "caverna" located under the lake   A 
copy of the asoorendue, is included in Appendix F 

2 3  DAW AND APFURTENANT STRUCTURES 

Two drewings for the laa prepared by Knight  Bush and 
Thompson  Civil Engineers and Surveyore  for tho Orange 
and Rockland Electric Co   wore available for review 
during theee inveetigatione   The drawinga illustrate 
tha original daa deeign features   Those drewings ere 
included in Appendix E   Copiee of correspondence 
Dotween Knight  Bush end Thompson and the State of 
Now York  Department of State Engineer and Surveyor 

J 



wers also provided for the inspection and are included 
in Appendix F   The iettera discuss deaign snd construc- 
tion details snd * request for a construction permit 
extension   They wtri written during construction of 
the dsa  The dee ess constructed during 192S snd 1926 

This structure is comprised of sn ssrth embankment with 
s concrsts cars well   The available drawings indlcsts 
thst the concrsts cots wall is keyed into bedrock  A 
concrets epiliwey la located on the left1 aide of the 
atructurs   The epillway discharge channel conaiata of 
a mssonry peved bottom snd aidea  and runa from the 
spillway, along the toe of the embankment  to the 
canter of the dem whers it joins the downatresm chennei 
A 24-inch diemetsr caet iron pipe aervea aa the out 1st 
for the dem  A alide gets, controlled by hend crank 
la used to control flow from the outlet  The outlet 
and gata houss ars located nsar the centsr of the 
atructurs   Meer the right snd of the embankment la a 
apringhouae   A pipe in the apringhouae la connected to 
one of the two "csvsrna" prsviously mentioned   The 
pipe could be used aa a well, but at the prsssnt time. 
it la unuaed  The other "cavern" waa piped to the 
apring pond located downatresm of the dem  A description 
of the limeatone "csvsrna" la included in Appendix F 

The existing dam la illustrated by a fiald akstch which 
la included in Appendix I 

2 4  COMSTIUJCTIQM RECOmPS 

No information concorning construction of the atructurs 
la avai'abls other thsn the previoualy diacuaaed drawinga 
and lsttsra. and a peruit application for dam conatruc- 
tion to the Mew York Department of Stata Engineer and 
Surveyor (the application la included in Appendix G) 

2   *  Of WAT IOW RECORDS 

The «lids gats controlling dischargea ia opened approxi- 
mately ones or twics ssch yssr whsn the lsks lsvsl 
rises approximately 12 inchea ovsr spillway slsvstion 
and floods the old power plant locatsd along ths lake 
ahors   Once the lake lsvsl dropa to apillway lsvsl. 
the gsts ia cloaed   The owner haa no procedures 'or 
regular dam inspectiona or regular maintenance   "Ins 
only known maintenance performed at thla dem in the 
lsst few yesra waa the removal of some brush from ths 
upstream face during the winter of 1979-1900 

'Looking downsTr.e. 
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l.i  IVALUATIOM Of DATA 

The background information collected during the inves- 
tigation waa obtained fro« Mr  George Begbie of the 
Orange and Rockland Utilitiaa Inc   Available enginee:- 
ing data ara considered adequate and reliable for 
Phase I Inspection purpoaea 
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SECTION 3   VISUAL INSPECTION 

3 i FINDINGS 

General - Tha inspection of Willow Brook Daa was 
conducted on 5 March 1981 during cool and cloudy 
waather   Light snow f•i i during th« inspection, 
sod teaperaturas ranged fro« 30*F to 33rF   Th« 
rtMrvcu l«val was at th« cr«st of th« spillway 
A follow up inspection wss conducted on 9 March 
1981   This inspection wss «ads to observ« th« 
•acsniusant without snow and to taks additional 
picturas   Deficisnci«s found during tha inspection 
will requits remedial treataent   A Fi«ld Sketch 
of conditions found during the inspection is 
included in Appendix F  Th« coasplata Visusl 
Inspection Checklist is prsssntsd ss Appendix B 

Spil i.wsy - Ths upstrssa snds of th« wingwslls srs 
undercut and ahow signs of d«t«noration   Th« 
concr«t« caps for th« «asonry walls st tha spillwsy 
weir srs «issing (ss shown in Photo 4)   In the 
spillwsy dischsrge channel  thsrs srs soee «inor 
cracks in ths «asonry wslls abovs nonssl watar 
lev«l   A few boards wera found in tha channal st 
ths rock rubbl« fslls  and trea branches wera in 
the channel near tha confluenca with th« outl«t 
works channel 

nt Tha «ntir« upstrssa fscs. cr«st. and 
downstrssa fscs ars covsrad with brush and trsas 
(as shown in Photos 1 and 2)   Thara ars saversl 
uprooted trees m tne dsa  one on tha upstrssa 
fscs (shown lr Photo 3)  snd thrse on tha down- 
straaai faca (see Fiald Skatch in Appendix I)   The 
width st the cr«st of tha daa varies fro« 3 0 feet 
to 4 5 feet   A footpath is worn slong ths upstrssa 
side of the crast   On the laft side of tha spillwsy 
«asonry wsll  the crast is arodad to tha top of 
the cone rats cora wall (as shown in Photo 4)   Ths 
upstrssa face of the daa 18 protactad by riprap at 
the norasi rsservoir lsvel   Soee sloughing ot   the 
riprap was observed st the tiae of inspection   No 
seepage, surfscs crscking  or eoveaent at tha toe 
was observed during the inspection  The junctim 
of the laft and right abutments with natural 
ground appe'.»« to be in good condition   Ther« is 
no intsrnsi drainage systaa for the daa 

Outlet Works - The control for the outlat pipe 
gate  1 vested on top of the gate house  is rusty 



but abla to be operated   According to the ovntr 
ths gate WAS opened and closed within the Last 
/•*:   Th« gate nous« and outlet pip« appaai to b« 
in good condition  Th« outl«t works channal (as 
shown in Photo 6) is in good condition 

Downstr«a« Channal - The downstreaa channal la a 
natural strssa locatad in a woodod. sostawnat 
narrow vallay (aa ahown in Photo 6)   Tha strea» 
slop« is shallow  approximately 0 6 parcant 

f    RsMfvoir - Th« slopes issaedistely adjacent to tna 
reaervoir are «oderate and well vagetated   Sedi- 
mentation is sinor  aa soundings taken duting the 
inapection indicate the reaervoir depth is froa 13 
feet to IS feet   There were no reservoir monitoring 
inatruaents obeerved 

I   Appurtenant Structuroe - The concrete top for the 
•pringhouae  located on the right side of the daa. 
la cracked 

3 2  tVALUATIQW 

The viaual inspection revealed aeveral deficienciea in 
this structure   The following were noted 

1 On the left sld« of th« spillway aaaonry wall, the 
crest ia eroded to the top of the concrete cora 
wall 

2 The upstreea ends of the spillwsy wingwalla ara 
»rcut 

3 Debris is in the spillway discharge channel 

4 The entire upetreaa faca  creat  and downatreaa 
face of the aabankstent »r« covered with brush and 
treea 

5 There are aevaral uprooted treea on th« embankment 

6 Soa* sloughing of the riprap on the upatreaai face 
waa obaervad 

7 The creat width of the «atoankaent varies froa 3 0 
to 4 5 feet 

•    There are eoae ainor cracka in the aaaonry walls 
of the spillway discharge channel 

10 
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9.   Th«r« tr« cracks in th« concrttt cap of th« apring- 

hous« 

10 Th« concrttt cap« for ta« autaonry wails at th« 
apillway w«ir ara sussing 

11 Th«rs art no r«s«rvoir «onitormg mitruatnti 

11 



SECTION 4   OPERATION ANT MAINTENANCE PROCEDURES 

4. 1  PROCEDURES 

The operation of the daa is an tutoattic function 
controlled by th« crest of th« spillway 

4 2  MAINTENANCE OF 

Maintenanca of th« daa la th« r«aponaibility of th« 
owner   Th«ra »rm  no fonaal inspection or aaintananca 
procedural for Willow Brook Da« 

4 3  WARNING SYSTEM 

Th«ra la no warning procedure or aatrgency action pian 
in th« avant of daa failura 

4 4  EVALUATION 

It la racoaaended that fonaal inapection and aaintenanc« 
procedural b« devaloped and lapieaer.ted   Maintananca 
iturn»   ahould b« corr«ct«d annually  A warning syst«a 
and t«tr9«ncy action plan ahould b« d«v«lop«d and 
laplsaented 

13 
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«CTIOW 5   HYDRAULIC HYDROLOGIC 

5 1  DmAIMAGt AREA CMARACTI»ISTlCf | 

Delineation of the watershed aoovi Willow Brook Dam was 
•ad« using th« Monroe. New York USC& ) 5 minute quadran- 
gles   Th« drsinage Daain la coaprntd of aDout 10% 
reeidentia. development 7%   iak« surftet, and 83*. 
wood«d land   Slopea in th« r«s«rvoir art mostly moderst« 
about 8\  to 1SX   Th« total drainage ar«a of Villa« 
Brook Dam is 1 34 square aul«s   A Watsrehed Nap la 
ahovn in App«ndix E 

5 2     ANALYSIS CRITERIA 

An hydroioaic analysis of th« waterahed and hydrau. 
analysis of *h« daa was conducted using th« D S  Army 
Corps of Engin««rs' Flood Hydrograph Package HEC-1 OB 
coaputtr program ,Rtititnct 1C  Append;x D)   Th« 
hydrograph was d«fin«d uaing the Snyde:      Hydrograpfe 
Netxiod   Estimates of Snyder hydrograph coefficients 
were baaed upon average coefficients fro« the Hydrologie 
flood Routing Model for Lower Hudson River Bti.r. (Refer- 
ence 13  Appendix D)   ftttlfll1 .cases were estimated 
at an initial, loss of 1 0 inch and s constant loss rste 
of 0 1 inch per hour thereafter   The hydraulic capac. 
of the dam. reservoir, and apillway was determined by 
incorporating the Modified Puls Routing Method   All 
flood routings were begun with the reservoir st norms. 
poo. .evel   The Probable Maximum Flood (PMF) and I 
Probable Maximum Flood (1 2 PMFi were developed and 
routed through the reaervoir 

5 3  BPILLMAY CAPACITY 

The capacity of the apillway at the minimum top of dam 
(elev  586 2   ft ) for the existing conditions wss 
determined to be 425 cubic feet per second (c f s ) 
With the low sres adjacent tc the apiilwa. I   ed in. 
the spillway capacity at the minimum top of dam (elev 
589 4 ft ) was determined to be ?4J c f a 

5 4  RESERVOIR CAPACITY 

The storage capacity of Mi How Brook Dam at normal pool 
is 841 sere-feet   The storsge capacity of the reaervoir 
at the minimum top of dam is 1061 scie-feet   Therefore 
flood control atorage of the reaervoir between the 
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apillway crtit and top of daa la 220 *crt-f«tt   This 
VOIUM raprtianti a total of 3 06 inchai cf .unoff frc 
th« watarahad 

5 5  FLOODS Of 

Mo rtcordi concarr.ir.g tha affacia of aignificant floods 
on tha da» and at...-ay ara avaiiabla 

S 6  OVEitTOPPIWC POTPfTIAL 

Tha paak outflow of tha PMF la 2718 c f a  and tha i 2- 
?MF is 872 c f a   Tha uxiaua capacity of tha apillway 
it 425 c f a  for axiating cone     •  raaulting ir. a 
apillway capacity of 28 par cant of tha PNF   With tha 
low araa adjacant to tha ap:..way fillad in  tha naxiauia 
apillway capacity la "»41 c f a   raaulting in a apillway 
capacity of 45 parcant of tha PMF 

5 7  KXStRVOIR PPTYIMC POTENTI\L 

Th« raaarvoir can ba j:iwr. down by Mini of a 24-inch 
cart iron pipa aa daaenbed in Saction 1 2a   Naglacting 
in low  tha raaarvoir can ba drawn down rrotn norat. 
pool in approxiaataly 352 hours or 14   aaya   Thia la 
aquivalant tc an approxiraata drawdown rata of 1 foot 
par day  baaad on tha hydraulic haight maaaurad fro« 
normal pool dividad by tha tiata to dawatar tha raaarvoir 

- I 

It was dataraunad that tha api.iway is capabla of 
paaaing 28%  of tha PMF for axiating conditions or 45% 
of tha PMF  aaauainq tha low araa adjacant tc tha apill- 
way is filiad without ovartopping tha da«   Tha apil.way 

"aarioualy inadaguata" la  tharafora  judgad tc ba 

Conciuaiona partain tc praaant conditions  and tha 
affact of futura dava.opatant on tha hydrology haa not 
Daan conaidarad 

I 1« 



MCTIOK   6        STRUCTURAL   STABI. 

6 1   iTftfcVft7to>< Gr MipWayr ITAE 

*    ftfl)^ Observation« - Nc »19ns of pc        .r.sta- 
-~ •  rserved during the v:iu«. LMpt 

of Willow Brook Da«  Minor problems observed 
ch could affact th« s* *:  .ty of the ttructurt 

1 nc i uda 

1.   A low irti ot tha aw craat on tha laft side 
of tha &;   -ay wo.        1*   A   :hannal for 
«ate:    «rode tha estoar.knent .r« 
parioda of high .IKC .eve.      appaare that 
tha ««»baniaBar.t »ate:.a. it      p      as 
been arodad away  thus exposing   -      I 
tha concrata cora wa.. 

..« apstrea» api^.way wing walls hava Dee» 
undercut 

3 Soue sloughing of tha upstrea» riprap faca 
m   occurred  howa*     t did net. appaa: 

duimg tha inspection  to ba a »ajor probleai 
or an indication of aa;ot instability 

4 DM «r.'-.rt daai was covered -     raes and 
bruir. which should ba ramovad 

5 Four ovarturnad traas wara obaarvad ->n tha 
aasbanJosent   Tha ovarturnad traas have crested 
dapraasions in tha eaibanks»ent i>a 
radrassad 

b    Da sign and Construe    l>ata - Nc design snd 
construction ir.fonr- •    relating tc stab 
tha e**bankaent in   avai.at.e foi N  . ow Brook Daa 
A forca diagraa of tha concrata spi.iway section 
of tha daa was mad« for a;.   ation of tha da* 
construction peraut and is included in Appendix F 
No calculations of overturning or sliding star 
ware provided -    this force diagraa 

c    Operating Eajcorde - The gate valve is ope: a tec as 
needed tc reduce the . ak« . ev«. approximately once 
s yesr   No fonaal inspection« of   the dasi are 

changes have been 
to the da« since tha co»; action 

in .ate .926 
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6 2  STAfc 

rtiL.ti of prtvioui ataJ 
war« not ava:.ar.e fei th« e*r>ar.iuner.t portion 
Brook DA«   AS previous.y Mntisntd  a -        .3:»* 
w*» provided for the 

The da* appears to be a r«. a*. . 
coapotec large.y of sandy silt •    .-rave. e»t.mated 
to b« ML Grc .     .a - Unified   «H.' stas) 
Th« origir.». plans for I    - Brook Dax at« a 

:rete :or« wi.. was 
e wa.. appear«c tc o« 

exposea n«xt tc tha .eft spi..way w* ej Bro 
*m   is 18 5 fast               «-1 • .  • I to 4 5 

fast   Tha upstrea* t.opt of tha tattnitaer.' la       K 
Mtii .e the downstreaa s.ope is           Th« upstreaa 
».ope it protected w     . p: aj. -       aoove nonu: 
pool .eval   Tha crea*             L«d  and a foo* . 
. s worn or. tn« crtt      e da» can b« drewr. dow:     a« 
rat« of approximate     root pe: day and la therefore 
8Ut>]«Ct  ' I  fee* 

.a   rtitrvc.r   .eve.   p«r   day     a»   deter-emec   b)   hydra 
.a  «ad«  during   thia   inveatig»- 

Th«re   are  nc   t.gni  of  »ajcr   lnal 
over»..        r.a. 1»   as   observed .   th« 

3^«  -:.ap«ction   Therefore, a ita ysia :a 
not considered n«c«aaary 

6 3  StlaWIC STABILITY 

Thia daa la .ocatec in Seien-.:: Zone   • : resents no 
: for« earthquakea  according tc th« Bayo»aaaode>d 

•«a for Safe                Daaa » date 
•ination la contingent or. th« £•»• 
at«:   ty cor.     .a are aatiafactory and conve     *. 
aafaty avargina axiat 
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ASSESSMENT RCCOMtENI 

Saf«ty - Th« Phae« I Inspection of  WiKow Brook 
Dam r«v«al«d that th« spillway is "eenouely 
inadäquat«"  baaed on th« Corps of Engmeera 
icrttr:r.q critana   Outflows frost any «torn in 
sxessa of 28 ptrctnt. of th« PMF will ovartop th« 
da«   For this r«««on  th« dam has b««n ass«ss«d 
aa unaef«  non-tstrgtney 

Th« claaa.t. ation of "unsaf«"  appli«d to a 
D«caus« of a "seriously" . r.adequat« »p.        is 
not mear.t to connota th« »saw i«gr«« of «merg«ncy 
aa would b« associated with an "unaaf«" r.aaaifixa- 
tion applied for a structural deficiency   It do«a 
-tear,  howtvtr  that bas«d an an initial ecreenmg 
and preliminary computations  ther« appears to o« 
a serious deficiency in a;   -ay -~apac:.ty so that 
if a a«v«r« store w«r« to occur, overtopping and 
failur« of th« da* would take plac«  significantly 
increasing th« hazard to loss of lif« downstrea» 
froai th« dasi 

Adequacy of Information - All evaluationa and 
aaeeaamenta in this report were based on fi«ld 
obeervationa  conv«rsationa with th« owner's 
representative  available engineering data  and 
office analyses   The information collected la 
considered adequate for a Phaa« I Inspection 

Weed for Additional Information - Detailed hydro- 
logic and hydraulic investigations of the structure 
are conaidered necessary to determine the appropriate 
mitigating measures in response to the spillway 
inadequacy 

- The detailed hydrologic and hydraulic 
ist: pal . MM must be initiated within three 

itha of notification to the owner   within one 
year  remedial measures resulting from these 
investigationa must be initiated with completion 
of these measures during the following year   In 
the interim, a detailed emergency action plan must 
be developed and implemented during periods of 
onususliy heavy percipitation   Around the clock 
surve...ance must also be provided during th«s« 
periods   The problem areaa listed below must be 
corrected within one y«sr of notification 

19 
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7 2  BICUHHUCUD HeASUfcES 

Regular inspections »nd asintensncs procsdurss should 
o« developed and lapleaented   A thorough checklist 
should b« coapiled by ths owntr or ths owner'• reprssen- 
tstivs snd coaplsted during ssch inspection  Maintenance 
itssis should be coapl«t«d snnusily   The rtMn-oir 
lsvsl should bs somtored snd soae typ« of records 
eeintsined 

Th« following | 
within one /««r 

i«; uiurti  suit  oe   c .«••<i 

Th«   ION   trta   of   th«  dee  crest   on   th«   .«ft   side  of 
the   spi1.way   should  be   filled  to   th«  average 
«levAtion  of   the   top of  dea.   590  Q MS  L 

Th«  d«t«riorstion   :n   th«   spillwsy  «no.  wslls 
should  b«   repaired  and   rock   riprsp   should  b« 
plic^i  st   the   junction  of   the wing  wslls   snd daa 
to  prevent   undercutting 

>ved   frosi   ehe   sp;..wsy All  debris  should be  H 
dischsrge   channel 

The   riprsp   on   the   jpstreea   fac«   should  be   redressed 
and extended   to   the  crest   of   the  des 

Th«   crsst   of   th«  dea   should  be   r«grsd«d   and   l«v«led 
to  slevstion   590  0  M  S  L     with  a  width  of   at   .aast 
5   feet 

All   brush   and   trees   should  be  cut   off   st   ground 
level   ov«r   the  «ntirs   imm  and   th«  etabaniesent   «owed 
regular»/       The   root   systeas   should  be   reaoved   for 
trees  with  a   trunk diaaeter   gr«at«r   then   3   inches 
snd  the   resultant   csvsties  bsckfilled,   coapscted 
snd   seeded 

Th«  uprooted   tr««s   should  b«   reaoved     snd   the 
depressions   l«ft   should be  backfilled     coapscted 
and   seeded 

Th«   cracks   .n   th«   spillwsy   discharge   channel   wal.a 
should  b«   r«psir«d   and   joints   repointed   ss   necessary 

The sitting  concrete  csps   for   the  masonry wslls  st 
the   spiliwsy  weir   should  be   r«plsc«d 
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Tha cracks in tha concrata top of tha aprinohous« 
should D* :«pa:rod 

A staff jag« should ba installad to 
lavals abova normal pool 

»•onl tor raaarvoir 
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APPENDIX A 

PHOTOGRAPHS 



CONTENTS 

Photo 1:  Upstree» Face of Daa   Concrete Springhouae and 
Concttt» Cat« Houaa 

Photo 2       Downatreaa Faca of Da* 

Photo 3   Uprooted Tra« of Lpstreaa Slop« 

Photo 4   Spillway 

Photc S   Sp.-.-ay Discharge Channel and Rock RuPbie Fall» 
B«low Spillway 

Photo 6. Confluence of Spillway Diecharga . annei and Outlet 
Works Diacharge Channel Natural Strea» Downstreaa 
of Da« 

Nota   Photograph« war« taken on 9 March 1981 



WILLOW HOOK DAM 

Photo 1.  UpttrMB Face of Da».  Coacrata Cap 
for Sprlnc>ouaa and Cone rat« Gatahouaa. 

9 March 1981 

Photo 2.  Dovnttraa* Faca of 
9 March lftl 



W'lLLO*.' SHOOK QAM 

Photo 3.  Uprooted Tra« on Upstraaa Slop« 
9 March 1981 

Photo 4.  Spillway 
9 March 1981 



WILL» MOOK DAM 

Photo V  Spillway Discharge Channel aac »oca 
tubbla Falls below Spillway 

9 March INI 

Photo ft.  Confluence of Splllwa^ Discharge Chaanal and 
Outlet Works Discharge Channel  Neturel 

Streaa Downs tree» of 
9 «iarrh INI 
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APPENDIX B 

VISUAL INSPECTION CHECKLIST 



VISUAL IMSPECTIOM CHECKLIST 

1)   Uilc Data 

a.  Gannral 

of   Das       Willow Brook  te 

Pad.   I.D.   I     ** 00015 DEC  Da« Mo.        195C-4SO 

livar   Basin     Lowar   Hudson 

Location:     Town   Bloonlng Grova  County      Or*»«* 

Straaa Man«       Uhnaaad 

Tributary of       Mnodna Craak 

Latltuda   (M)        »1*   20»9 Longltuda   (W)    y4*  "•*" 

Ty»« of  Dan     Earthflll with  coocrata  cora wall  

Hazard  Catagory       Blgh 

Data(a)  of   Inspactlon     3 March  19S1.  9 March  1961 

Waatbar Conditions   Cloudy  and snowy,   30*  P.-33*  P. 

lasarvolr  Lavnl  at  Tin*  of   Inspactlon     3t3.1 M.S.L.* 

a.       Inapactlon  Paraonnal     Tarry S.   Maw*.  Gary W.   Todd,   Larry A.   Dldav 

c.       Parsons  Contactad   (including Addrass  4  Phona Mo.)      914-3*3-3324 

Gaorga  Bagbla 

Otanga and BocHand Ut Hit las.   Inc.  

71  Poison Avaoaa  

rtiddlatown.   NT     10940 

•1story: 

Data Conatructad r>1| of **2^      Data(s) laconatructad 
faring. Suanor. and Pall of V 

Daslgnar Knight, lush, and Tnoaason Englnaarlng, Monr^.  «Cf 

Conatructad ty  Oranga and locklanc Elactrlr Co. 

Owmsr  Oranga and Bockland Ptllltlaa. Inc.  

Saa Laval Datun 



2)       fta»>«tuue«tu 

a.       Characterlatlce 

(1) UwkMnt   tmM       Womoamnlou» — rthflll 

(2) Cutoff   Typ«   

(3)     lapervioua  Cor»     Concrete  -or« wall   underneath entire  t«rth  ••beu»- 

(4) Intern«:   Drainage  Svate«    Mona obearved 

(5) Hlecellan«oua          

Craat 

(1) Vartlcal  A.1 lgn—nt     Tha  craat  varlaa  In elevation fro« a  low »pot 

on tha  laft  aid« of  tha  ap 1.11 way,   S88.2  M.S.L.,   to  ttaa aul— tog 

iaat,   390.2  M.S.L.     Tha average  top  of  d— la alavaclon  S»0.0 M.S.L. 

(2) Horizontal   Ailgreaent     Tha  craat  width varlaa   froat about   3.0  ft.   to 

4.5  ft. 

(*)     Surface  Crack« feet ob— rved 

(*) Niece! laneoue      Moat  of   tha  craat of   the  4«a la   cov«r«c  wich bruefc 

and  traaa.     A  footpath  la   located on  tha  upatrea«. tide  of  tha  craat 

OB  tha  laft  aid« of  tha eplllway wall,   tha  cr««t   la eroded  tc   the 

top of  the  concrete core wall. 

Upatrea« Slope 

(1)     Slop«   'Eatlaate)   (•:•)       1V:2.2M 

Uhdaeirable Grovt.*:  or   Dehrle.   Anlael   Burrow«     Tha ant 111    if a I i fjaj 

•lope  la  covert« with brush and  tre«« There  la «lac 1  uprooted 

traw on tlM —««.r— face. 



Sloughing,   Subsidence,   or  Depressions       A degreesion exist»   from  th« 

uprooted   tree.     Ther«  sppeers  tc  be  some sloughing or   subsidence of 

the   riprap  st   norme!  pool   level.  

(*)     Slope  Protection        Jkm gf$Pm3jm iAC*  **  protected with   rock   riprap 

Ü pool   l«wi.  

(5)     Surfece Creeks  or Movement   et  Toe       Unobeerveble  et   tie»  ot   inspection 

d.       Downs: rees)  Slope 

(1)     Slope   (Estimate  - V:i)      IV   :   2.1H 

(2)    Undesirable Crowth or Debris.  Animal  Burrow     The entire easest 

slope  is  covered with brush  end  tree».     Ther«  are  also   3 uproc- 

trees   on   the dovnst rears  fecc . 

(3)     Sloughing.   Subsidence or Depressions Depressions   exist   frost  the   3 

uprooted   tre»;       No  sloufhlng or   subsidence wee  observed. 

(4)     Surface Cracka  or Movement   et  Toe Hone  observed. 

(3)     Seepege Mona  obearved  at   time  of   inspection 

(•)     Externe:   Drainage  System    Ditches.   Trenches,   liana*- 

obeerved 

(7)     Condition Around  Outlet   Structure The  masonrv wai.   ulth  a concrete 

mmmmmsj  the  :«-ln-   dlemete:  outlet  pipe. 



r 

(t)     S*a?at*   a«vone  To* 

Abutaants  -  btxnnwat   Contact       Th* Junction* of   tr»e   left   anc   right 

.. wirr   n»tur>]   TOfd ap?**r   tc  b*   in good  condition,  hownr.   thav 

Itflv   covarad  *ltr.   traa»   *ng   bruah•  

(1)     Erosion  *t  Contact   Son*  obaarvari  

(2)     Saapag« along Contact        Son*  ob««rv*d 

3)       Drain*»*  Sy»ta* 

..       Daacrlptlon  of  S?sta«        Thor«   1» no  qr*ln*M  .vt**  for   th*  da«. 

a.       Condition of  Systaa 

c.       Di»charg«   fro« Drainage  Systaa 

*•>        Inatru—ntatloc   'Honuaantatlon,'Surv«**,   Obaarvatlon Uaii».   Wain. 
PUtoatttri,   Etc)   Mona obaarvad  



•          S.jpaa        Tna  »lop««   1— dlatalv   adjacent   to   th«   raaarvolr  arc aodarat«. 

about  al  «ng  are mo»i..   we.,   vtttutti:.  

b.        Sartlaantatlor        SadUamtatior.   .»   «lnor       Soundings   Indicate   th«   re««rvolr 

Is  about   13  to  15  ft.   daap. 

c.       Unuaua »n»  Whicr  Al fact Han«   ot>e«r--«d 

6)       Axaa Downatreast of  ft— 

Downstream Hazard   (No.   of  Hoatt.   Hlghwav»,   ate Tnraa  hos»s   are       categ 

e^amt j  »Ha ttoaMtttMal of   tha da».     A  fouitr   hoe*  anc   an   apart—n:   coaylex 

Mr,   ..,t-it«c   ..-   anc   L.3  11—.   r—Ptctlvtly,   down«:. 

b.       Saapage,   Unuaual  Growth Mona obaarvac 

Evldance  of  Movaawnt   gay on«:  To« of None obaarvad 

Condition  of   Downatrea* Channa.    *"  downstr«a«   chann«:   1«   a natural   »creae 

locatad   In  a wooded,   soawwhat  nsrrov Th«  et rear,  has   tarn*  alnor   de 

r»e  channel   and  th«  slop«   Is «hallow,   approcinat «• aai 

•JZ-_   %,     lacludIn»  m «charge - yanca  Q, 



} 

General     The  rtcupiulir   »neped  eplliwev  coMltci of  a concrete <*tir  and 

concrete aIdee, faced rtth  atone.     The eeir La broaden tat ad «nd has 4 

length  ol 1  25   f« ..   «ad  breadth of 1 ft.. The i patree» f aca  a f  the we if la 

inclined abotic 43*  and ehe  dotmi »tree» fece La vortical «* has  two terete 

ittpt,   ««et»  1  fc.   wide bv 2  ft. hl*h. 

Condition of  Service Spillwev    The aplllwsy   la   in  good condition with no 

deterioration  observed.     The  apatroan enda  af   the wlngwalla  are  jndeminad 

and are snowing algns of  deterioration.     The concrete  cane  foT  the aaaonry 

wells  at   the  anilinen   creat   are aiealng. 

c.       Condition of Auxiliary  Spillwev 

Condition of  Discharge Conveyance 

inrrnn mil ink» raaata with ff«'"" 

"rr    f>fl"  '"  ***« «•H« *bove tmrmmi water  level 

±mLTL*.   rret hp-""»!»«  gajj fr?grd,r     in  the channel.  

I)       leservoir  Drain. Oo' 

TVpe       Pipe Conduit Kg« 

Material:     Concrete  

Sii« 24-in.   disaster 

«letal     Case   Iron    Other 

Length     approslnatalv   JO   feet 

Invert   Eievetions:     Entrance Estiaated 

Exit M9.M  M.S.L. 

Phvelcsl Condition    Descrlba):   Unonnerveö'.a 

. 



Material:     Ontlet 

Joints: 

n   to  tM   In  pood   condition 

rvabl» K-. 'Jnobnorvabl* 

Structural   Integrity: Structural  lntafrlty  should bo  satlafector* 

lc  Capability 

of  Control:     Gat« 

Operation:     Operable 

Valv« 

Inoperable 

IHcontrolled 

Oth« r 

freeem  Condition  (Deecrlbe, 1fc> control  for  the pete  la  mar» but 

according to  the osmer's  rapraaantatl»a,   it  h—  bean operated within  the 

iaat ynnr.     Tha cone rat a gatehouse    contain«  tha out 1 at  »at« —d 

to ba  In good condition.  

T* 

•)       Structural    -  *ot   Applicable 

a.       Concrete  Surfaces 

Structural   Cracking 

Horizontal   A  Vertical  Al t     Setrl4 it) 

JunerIons with its or 



a.       Drain«   -  Foundation.   Joint.   Paca 

I«       Uatar   Paaaagaa.   Conduit«,   Slulcaa 

%.       S««oaga or  Laafcag« 

h.       Joint»  - Construction,   ate 

t | | M 

j.       Abuuamta 

a.       Control   Satot 



1.   Approach a Outlet Channels 

Energy Dlsslpetors 'Plunge Pool, etc.) 

Intake Structure» 

Stability 

Hlaceilaneou» 

10)  Appurtenant Structures <Power House, Lock. Gatehouse. Other) 

a.  Deecrlption and Condition  A concrete structure, containing a «print- 

nouae. la located on the right upstreaa aide of the das i.  The concrete 

top for thla structure is cracked In several places. 

J 



APPENDIX C 

HYDROLOGIC HYDRAULIC DATA AND COMPUTATIONS 



Ml« HAH   tUktR   JR    IX 
ITU HUM • Nf.lMI «* 

N/- ±** m ****£ ffrt 
-'••• '       i      -       -""Si;*** .   , 

JffJ—lift       'Vr*c«>«,«*^«~. [>..--,   H. 

O>«<M ». 

Srttiw**-    Disc»»***    f*rs*si 

$rmv**r     Camac.try    /7/v*4.rn« 

/ 

4 

. i 



CHECK  LIST  PO«  DAMS 
ffHÄOLOCIC  AMD HYDHAULIC 

EJKINEEJtING  DATA 

AA£A-CAPACITT   DATA: 

)       Top  of 

)   D«il|R High Water 
Max  Daalgn Pool) 

)  Auxiliary Spillway 
Craat 

)   Fool Laval with 
Flaahboard» 

)   Service Spillway 
Craat 

Elevation 
(ft.) 

Mt.2 

SM.O 

Surface Ar« 
(acrea) 

74.0 

Storage Capacity 
fecre-ft.) 

1.0*1 

63.4 »41 

ES 

Average Dally 

Spillway 9 Maxima High Water - Top of 

Spillway 9 Daalgn High Water 

Spillway 9 Auxiliary Spillway Craat Elevation 

Low Laval Outlet 

Total (of all facilities 9 Maxlauw High Water 

Haxiau« Known Flood 

At Tlae of Iaepactlon 

Volw 

3 - 

•T 
10 

423 

— 

— 

33 

47S 

'unknown 

5 - 10 



ELEVATI OW:      JUZ    ft 

Type:           Earth  Fabink—nt 

WUtn:          3  ft.   tc 4.3  ft. «agt.n: 540  ft. 

Spillover       •road-craetad welr 

Location         100 ft.   fro» left  ibuta ent 

SPILLWAY: 

nci 

515.0 ft 

Broad-created   -air 

1.)   ft. 

Elevation 

_ Typ« _ 

Width 

Type of  Control 

Uncontrolled _ 

Controlled: 

  Typ«   
(Flaahboerde; gate) 

Site/Length 

Invert Material 

Anticipated Length 
of Operating Service 

  Chute Length   

AUXILLAinr 

>one 

light Between Spillway Croat 
4 Approach Channel Invert 

(Weir Flow) 

.. 



ICAL  GAGES 

Typ«: 

Location: 

»•cord«: 

Data: 

»••ding 

FLOOD UATTJt  COVTIIOL   STSTBt 

Warnlnf  Svataa. 

Mat-tod  of  Control lad Aalaaaas  (nachaniaaa): 

24" blow-off  plaa at  toa of  da» control lad by a valva  In  tha ga taho—» 



DtAlKAT.E   OEA:        1.3*   SO,.   1.  

DftAUUCE   RAS IX  KUKOTT  CsUIACTtEISTTCS: 

Land  Use   -   rype:       About   101  residential,   71  lake  eurface.   831 

Terrain  -  1*1 lef:    Moaarete.   «bout  *1  to  1J1  slop««  

Surface  - loll:        '<»* pemaablllty 

Runoff   Potential   (existing or  planned  extensive  «Iteration»   to  existing 
surface  or   «ubaurface  conditions 

There ware  no  known plans  for   altering  the existing  runoff   patteras 

at   the  tlaa  of  the   inspection 

Potential   Sad latent at ion probleai ereas   (natural   or aan-aade;   present   or   future 

Mesas obeorved.    Ail  slopes veil-vegetated.  

Potential   tackvater  problaa areas  for   levels  at  max lawn  storage  capacity 
Including  surcharge  storage: 

and  Rockland  Utilities,   Inc.   bulldlaf   is  subject   to   flooding 

If   the   reearvolr   rleas  substantially. 

Dlkee   -  Floodwells   (overflow t non-overflow)   -  Low reaches  along  the 
Reservoir   per met «r 

Location:       Moae  

£1evetIon 

Raservolr: 

Length « Nex'.nun Fool      i.M» ft-   (Top of  Da» tl.   SW.O N.5,1  ) 

Length  of  Shoreline   (• Spillway Craat)     13.000 ft.  
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July  27,   1954 

riEKQWAlipWj 

Ml     Telephone  conversation  with  Petor Hush,  Monroe 
Vilingo  r.ngSjiecr  rcg*rJ.in£ description of th« 
underground   caverns under th«   large  Orcng«  and 
Rocklard   lake« 

Vhcn  we   .ere  excavating  for a  foundation   for 
the dan,  we wont  do./n  to a depth  of over 50'   before we 
found  solid   rock  and  near the  botto«) there »/pre _^*o 
streams of wator  running   in the   footing  excavation. 

Mr.   nu«h  t.ade numerous t<»st« to dr-temlno 
if  one  cavern  hüd  any  connection  with  the other Cr.ve-n 
and tests  proved  that  they  ./rrf  eptlrelv  aapar.itg.     «e 
planned and  constructed  accurate outlets  frää tn^s« 
caverns   so  that   t.hs outlet   from om  dvc-rn W%*J ÜZkd 
Tcross the hinh'.ay  itxd t'trough a  concret« hox,^:nere~a 
^aJjL xkl v«\ •. f+ s  p J a c ed,   and  the   pipe  continued  to the 
spring,  around  which  a  wall   was  built  t%  that  ban»«  tic«. 

Tii« other cavern  was  securely  sealed  and  a 
pip« ond concrete ruasonry extended  to t)»e  top of the dajt 
so rhät's deep well  puap could b« cShnectlo'tg Uwat 
sourc«.  which  väl  llltfQ hi  CMt   tint aTiT TöürvT~To~~b« 
itpod fyX^£la^ng~»U»X£gs«s.     Th« capacity of  this  cavern 
** 20 gallons per rinutT~c "continuous flow. 

R.  W.   S-iith 
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«fn.'i«\r«l  built  to   lopoand  th«   wu«.r  o:   the   itrcto   jolng 
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In  ord» r to  hj»»  •  t\*nt     ' im   It    **\*  necessary   for 
us  to   first   rcoov«  th«   rarth   across  list   /«»l«jr  «nJ  then 
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bubbling over with noarly 400 |< 
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Qflo tnd when w« 
w» ,   wm i-a-j  two  l^ryifcll tff underground  water, 
•ach of  which  had DO  relation  to th«   str«aai passing tnroujh 
th« B«adow.     Oh« of  th«««  atraana wao  eealod off tight   and 

1 
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R   S/b/n 

ee:     Mr.   J.   S.   BWby.   District   'n^limr, 
Ho*  York  St ito  HI »h #«y   Dopt. 
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lT*n   or   Ni*   YON« 

OlVAMTMIKT     OP     |T*T|      EnQiNII«     «MO     SU»VI VO• 

[M'l«"      DI VI (lOH 

JOURNAL     BlOO 

AklANV 

-."V*"^ 
. 

No. 460, L.H.. 
Monroa. 

July 13. 1M6. 

Hon. Roy 0. Flnoh. 
St«to "infinaar, 
Albany. N. T. 

Do*r Sir:- 

On July  16,   19£6.  Mr.   T.   S.   Bailay  of tola 
dapartaant mod«  an  inapaotlon  of  tha  da» bain«  built  on 
»lllow Brook,  naar Uonro».    Mr. Buah,   tha anjtlnaar  in uharga, 
inforaad hin that work had baan raauaad  »arly  in May and 
would ba ooaplatad about NoTaabar 1.   1916. 

Tha axoavation ia praotioally  90jC ooaplata  for tha 
oora wall.     A  aaa.l  amount  of azoaration  rewalna  to ba  dona 
in tha oora wall  foundation naar  tha waat aida of tha 
•allay,  whara tha  liaaatona ia balng  ranovad down to tha 
gnaiaa. 

Tha baokflll  of tha foundation  tranoh ia about 
TO* ooaplata.     166  faat  of oora w*ll   ia oooplataa  to grada. 
floatation for the aplllway and waata ohannal  ia  in pro- 
greea.     Tha blow-off oondult  ia  bain«  oonoratad.     No  aobwnk- 
aant  haa baan dono.    A oaotion of  tha »»at»  ohannal.  about 
80  faat   Ion«,   bolow  tha blow-off oondult.   haa  baan  llnad. 
aa ohown on tha plana. 

Ur.   Ballay raporta  that tha da« ia bain« oon- 
atruotod atrlotly  in aooordano» with tha approved plana, 
and tha  foundation ia «zoarated  in erery  oaaa to  aatia- 
faotory aatarlal. 

v . 
?arrf   truly your«. 

*<3 • 

"DlYiaton lüg in «or. 

>>- 

A »«X C^^ 



KNIGHT.  BUSH   &   THOMPSON 
CIV*».   IHOiNIIM   »NO   IU»v|TOM 

A 

MOMMI    N    ». 

u» V ft* ..   . • i Nu 

Stf an as 
lilliri 

September £€th,   19£6. 

-«a 450, 
I'onroe. 

H. 

»!r. loy ".. »inch. 
State *kiglneer, 
Albany, I, T. 
*>aar Slr;- 

leplylng to /our letter ot the Hat lnet., concern- 
ing the work done at Tlllow Brook lam, we here to etnte that 
prior to auapenalon of work In Tebruary, It14, about three 
hundred feet of excavation for the corewell had bee" male and 
«bout one hundrel feet of corewell, mryln« In hei<*htiYrom 
twelve to twenty feet, had been placei. The depth of •ex^ar&t Ion 
In rock, fron natural eurface to foundation, vertci l'ruc three 
to eighteen feet. *?o concrete woe placed until aolld rock, 
free fro« faulte, fiseureo anl seams, was -enehei. 

The rook bottoa la partly llceetone anl partly hard 
blaok shale. 

Then work was auapendel the excavation flooded and 
raaalnei ao until about two weeka ago when puapa «ere |ut In 
operation to reaove the water. 

Ob the fist lnet, work *ea resumed an. anl cuna.itti, 
principally, of r*i.ovlng ".he lebrle anl ;.it rial »alafe cl.ughei 
In due tc the flooding, end the continuation of axwevatlng. 

A ahort section of the 
all and concret/lng will 

bottoa lb about ready lor 
be resume! some time next the cor« 

weak. 
Aa to the varloua material*1 encountered La making 

the excavation, they are clearly ahown by the oorlnr a».eel 
furniahel your Inspector, Mr. Xellog, when he visit- t the work 
on July 7th. laat. 

Ho croaa-aaotlona, to iet rr.ine \  nntltiee, Ufa) 
taken aa the work la being done llrectly by the "»rnnge & lock- 
land Rlectrlc "o., the owner, hence we hare no record, other 
than the borln* cheet,,of the depthc an' "In»sIf lent lone of 
the various aat»r nla enoounterel. Powsv r, from cur oo. erva t. una 
of the banka, we have found th" borlnw aheet to be quite re- 
liable aa to olnbslflcatlona anl lei the. 

Te would aak thnt you kindly ajitanl lag time of the 
permit for construction from *Tovemb<r 1st, I9£i , the orixlnal 
data, to toveaber let. 19£6, ns It win not be possible, with 
the pi*"* »ni aquipaant being u*ed, to complete the work this 
eeaaon. 

Should you require further Inf.'mat        nmr 
the work »e will be glad to furniah it. alao, m wo.11 oe ple^be'. 
to have your inspector vielt the work son. 

Tory '. r        1, 

Q^La0f^k£^'MSjC 



KNIGHT   BUSH   &   THOMPSON 
CIVIC inaiNimt »NO iunyi*iMi mVSl i .     •   NC 

- 
itl»«o«i   It  •   I 

August   4th,   ltl I . 
AN'JT»  

Mr-   ^oy  5.   Finoh, 
Slat«  l!nrineer. 
Albany,   •*.   T. 
Dear SIr;- 

Replying  to your  letter  of  .Tuly  If-th.   concerning 
«rubbing at   the   lest  site  of   tha "illow  Bruok   "tan,    »err.  *ro. 
460,   L.   Hudson,   we «lab  to   report   th«t   th« excaratln«*  la 
bain« dona with a  drag-line  escar^tor  anl   thr   * ilth  of   the 
excavation   ie auch greater   than woul I   b*   the  ceae were   It 
being done  by  vertical   trenching.     The   tops   of   Ike  el.pee 
of  the  exoa»*tion  fall   very  near  tho   toe  o:   the  pr    cr.ed 
eaibankrent,   1.   e.   not  auch  of   tht-  etr.oenkm'-nt  »111   fr 11  out- 
• lde  of   the  liaitt   of   the  excavation.   Ko»iT»r,   we  net ;re  . ou, 
wherever gruobing and   raatoval   of  top  soil   are neoeswr ry   It* 
ehallbe  dona. 

Concerning  the material«  encountered   In mäkln«*   the 
• xeaTn*.: on.   we  furnlehel  your   Inspector,   "r.   "ell^.g.   with  a 
olaaelf loat ion  eheet  showing  the  Tnn,:ii set»   iali  and  tholr 
depths,   thle   a>-eet,   VI  believe,   furnlehee   the   »nffr-'t   r>n 
requested. 

Tery   t-uly  youre. 

0f^y^^t^r^ 
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•TAT« or sm voaa 
d   *MV, - D«FAJITM*NT OT 

fctair tEimuirrr aiu> £uniryor 

Structure 

Application for the Construction or Reconstruction «>f a Dam 
•P 

Application it hereby made to thr State Engineer  Alhanv   N  V   in compbanee with the pwniwwi w Chapter 

LXV of Uw CO—»I »da ted Uti «ml Chapter 647  Law« o< t,i 1   äartom it at amended for the approval of epesaV 

cat»» and detailed piem. marked   Uran£C   i   Rock 1 and      lectric   Co.,    11 ail»   Tor   Daft 

at Monroe,   N.   t. 

a «tated below     AH  prove»«, of law «01 a* 

«nth ip thr erattaw» of the prupooul dam 

1   Thr dan «All br on    Wüluw   Brook branch of UoodXia   Creek .r, -.he town 

of   Bloowlrifi Grorc Cowatv of  or an.-,* 

1  ft/8 aJLlc  noita./' siorly  from   tu.«    . illaie  jf i.uiiruc 

* The eameand edurem of the owner « Orange   i   T\< v..     «utirue,   31.   Y, 

j The dam wtli be wl lor ittpuuiiu-üi.;   BftamW   fur   UUMLUH   aL   a»   oondortaora 

4 Will acy pan ni the dam be bailt apaa or tea pond ***** pay ftjati Uwwbi   It • 

1 The waunhrd at thr propuaed dem dnunmg iaeo the pond to b* formed thereby u     1 • :'6 

e  The ^ap 111J dam will have a poad area at the «pdlciant ehrwtam of    »ovcntj-fi 

wdl impound wlaÄK». lAlUc feet of water 

7   The lowaat part of the natural abort of the pond a    twelve    U"J    feet revtwnllv el«vr the 
at   Jnnct.   «Matttutlr- 

erW eir*nrwherr e„e the w«rr wii   1« *i bal   fiTt feat above thr ipiUrrou   mil 

t.   The amwmawi known flow of thr stream at thr dam MU waa -ub* foot par «äsend an 

p State if any damage to bfe er lo any buildmga. mode or ether propart) could be enaaed by 

Uiwre of Uw propoeed OeAL  |H rood«   owl   nridXC»,    »li'Jtt   (LiiflAZC    iw 

hut ldlnjta probable,  damage   to  life  Improbable 

ta  The aautrai material of the bad an wbaah the prapaeed dam will rau a («lap 

abate wax, l.amuiu  et,     Cnrcaall   on   ..ncias,   Mialt.     | 
clay   and  i tar-dp an . 
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4 UM • 

AMB 

»T 

iasa or UM 

L«t»M. at at Maat tau 

at UM* 

•pall at i« 

«   Uk*J> 

Mdd UM apMkxaat tor UM 

•J   aaawtaa     Wat aa aaatnanad. aaad iiMplM at UM 
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UM  »OR MR.   A.   R.   Mol IM.    D9PKT0R  0»   DOCKS  AMD  DAMS 

**Zr m- 
I  h«v«  «nuBln«td   th«   Motion  «ubaitt«d  bj   Lnight,   3u«h  ft 

Thoapson  for  th«  apillaaj  ot  th«  proposed  daa to  M  built   by  th« 
Omni«   ft Rookland  Sloctrlo Coaaaaj  at  illlo«  Brook u*r  Monroo.I.Y. 

I MAT«  flftorod thl« ««ction for «tabllitj and  «lldinft oaftar 
th*   following  condition«; 

Holftht of  «ntor 4  f««t or«r omt. 

lo  »«labt   figured  for   «t«r  on or«at. 

'Jpiift  of on« «,oart«r  th«  total   b«ad «t  th«  up«tr«aa fao« 
•f  th« daa.   d lain iah in«   to  i«ro «t  th«  do«natr«aa fao«. 

fo  bask  pr«««ur«   from «a tar  balo«   laa. 

M»«onr7   140 pound«   p«r   uublo   foot. 

Ondor  th««« oondltl-n«   I   find   th«   r««ult«nt  pr«««ar«   to b« 
S.t  f««t  fro« th«   iown«tr««n fao«.     This  Is 0.46  f««t   lnaid« th« 
«jlddl«  third.     Th« oo«ffioi«nt  of  «lidin*   1« 0.4TT aad«r  th« «aa« 
ooaaltloaa. 

iMiiUat •r. 

«»- ••••, A~~ V«* -^t*,*C. 
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KNIGHT   BUSH   &   THOMPSON 
CIVI4.    INä'NIIM    »NU    »UMvtVO«» 

April   Bist,   1024. 

m   » 

Da* Mo. 460 Lover Hudson, 

Monroo. 

')  « 

• l.owin*  a  revised  section 

, Mr.   Arnold G.   Chapman, 

Deputy  Ststs  r»*. inter, 

Albany,   K.   Y. 

Ossr  Slr:- 

Vs  Are  sending  you  herewith  a  sketch   showing 

for   the  vssto  solr  or   spillway  of   the  Willow  Crook   Us«,   proposed   to  bs 

built  by   the  Orange k  Auckland  Elsctrlc  Co.,   near lor.ro«,   N.   T. 

This   ssctlon   is  ucslgnsd   to  owset   the   rcqulnwcnts   sot   forth   in 

jour   letters  of  February   7th  and March  4th,   1024;   1.   o.,   BUUUSI  crost  er 

overflow  4   feet,   uplift  pressure  st   upstream  edge  equa     to  one-quarter  of 

the «ailanse  head   (4/10)   and diminishing  uniformly   to   xe *o   at   the  down- 

stresB edge;   no  downthrust  due   to  weight  of water on  crest of weir;   no 

back   pressure  on  downstream   face   sad  weight  of masonry   assumed   to  bo   140 

pounds  por   cubic   foot.     The  area  of   the   section  shown  on   the  accompany- 

ing  sketch  does  not   include   the   foundation  bond  key,   nor  haa  any  deduction 

been aad«  for   the  rounding of  tits  corners  of   the  steps  on  the  downetrcasi 

elds. 

should   this   ssctlon onset  with  your  approval,   we  would  ask   that 

you  plsss«   return   the  plans   subnltted  so   that   we  «ay   correct   the«   to   agree 

«lth   this   revision. 

•sry   truly  yours, 

j^^^U^t/T* 



KNIGHT   BUSH   5   THOMPSON 
Civic c»<ai*aci»s »MO lunvifoai 

•i«*M<m« (I • i 

«0»wnum Mi^ «aur Lr««i     t>    5%«0 
MOMMI     N    T 

w«iq|hi of Motoorj \ 40* C»rt 

0»AN6t  &LROCKLAMO CLCCT^C   CO 
WUlOW »rooW Donn 
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